Partial rescue of the Hyp phenotype by osteoblast-targeted PHEX (phosphate-regulating gene with homologies to endopeptidases on the X chromosome) expression.
Inactivating mutations and/or deletions of PHEX/Phex (phosphate-regulating gene with homologies to endopeptidases on the X chromosome) are responsible for X-linked hypophosphatemic rickets in humans and in the murine homolog Hyp. The predominant osteoblastic expression of Phex has implicated a primary metabolic osteoblast defect in the pathophysiology of this disorder. By targeting PHEX expression to osteoblasts in the Hyp genetic background, we aimed to correct the corresponding biochemical and morphological abnormalities and obtain information on their pathogenetic mechanism. When transgene Phex expression, driven by a mouse pro-alpha1(I) collagen gene promoter, was crossed into the Hyp background, it improved the defective mineralization of bone and teeth but failed to correct the hypophosphatemia and altered vitamin D metabolism associated with the disorder. Ex vivo bone marrow cultures confirmed the amelioration in the Hyp-associated matrix mineralization defect after Phex expression. These findings suggest that while the Hyp bone and teeth abnormalities partially correct after PHEX gene transfer, additional factors and/or sites of PHEX expression are likely critical for the elaboration of the appropriate molecular signals that alter renal phosphate handling and vitamin D metabolism in this disorder.